Detection of tyrosine protein kinase substrates in fresh leukemia cells and normal blood cells using an immunoblotting technique.
Kinases which phosphorylate proteins on tyrosine residues are of importance in the control of both normal and malignant cell proliferation. The receptors for a number of growth factors have intracellular domains with tyrosine protein kinase activity and several viral oncogenes code for tyrosine protein kinases. An abnormal tyrosine protein kinase has been implicated in the pathogenesis of chronic granulocytic leukemia. Using an immunoblot method and an antiphosphotyrosine antibody, we have detected substrates of tyrosine protein kinases in fresh human leukemia cells and normal blood and bone marrow cells. These substrates were present in all types of cells examined. Cells from patients with acute lymphoblastic leukemia, acute myeloid leukemia, and chronic lymphocytic leukemia contain prominent phosphotyrosine-containing protein bands with molecular weights in excess of 95 kDa. By contrast, chronic granulocytic leukemia cells, as well as normal bone marrow cells, lymphocytes, and monocytes, contain predominantly low molecular weight (less than 95 kDa) tyrosine kinase substrates. When lymphocytes were stimulated to enter cell cycle, however, high molecular weight substrates of similar molecular weights to those detected in acute lymphoblastic leukemia, acute myeloid leukemia, and chronic lymphocytic leukemia became prominent. The implications of these findings in the control of normal and malignant cell proliferation and differentiation are discussed.